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DIF FERB N nAL GENE EXPRESS m CANCER 



mL-dMlZ*^ parti c„larcharacteristic genes and gene 

The invention reia.es .0 *e J tonng , md - 

«—» " ;I lie-re, ea differentia, -~ 

cancer. Further, the invention relates to age 
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Bacjyu^un^^ t anv aee Most cancers detected at an 
e~arepo,en,i^ 

^ ^ env^enu! factors. The ^ f ^ Kt Md , to 

allowing for early intervention. (See for examp 

l6th ed., Merck & Co (1992)). ^ schwannomas) „ 

Malignant brain tumors (for example g ^ 

«f d S ner 100 000. The most common tumor types 
common, with an incidence of 4.5 per 100, ^ytomas, 

• Thp most common tumors in wum 

g ,i„ m as and menm^omas. The m« ..^^n^orsareoneof 

meduUobia 8 <o m as,e P er^oma,,^^ 

„,e most cornmon causes of death from cancer. (See for ex 

multiforme (spongioblastoma multiforme), y ^ ^ 

— — ^rr—eJcanme^to 

, j „„ rt u lark of differentiation, and ability to invduc 
. Iesu ,, s in unrelated ^^y^M^y^y 

particular, the altered phenotype of cancer 
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gene expression, or gene regulation. Identification of «„ 

Summary nf.t- i,-!-,,,,!,,,. 

The identifier of charaaeriaic, nucleic acid signa]s is , _ . „ . 
—very which a,,^. for « * — - nnporian, 

character^ of vaiious bram ^ ^ ^ ~«- * .he 

5 the propensity of a ce| , for , ° V ' ded """" " - -** for 

»**. sampie si Jh ^ * «" <■><«- or ,n a 

—* acids are substantia,* identicai t0 lhe . 7 * 2 ""^^ •» 

^reof Aiso provided are metta f ^ ° " MM -«*«. 

invoived ,„ L2 **** °™ *" "*« — r. of g e„e s 

described below. P and SCOpe of fte Closure as 

^£teilBti oii of the F,> ,,r« 

• Re.a.io.ship b. h ,ee„p ali e„, ag . atd ,, g „ 0!is ,„„ 

ne apparent differences between the <35 and the 35 <;n 
statically significant, but the survival for the <50 ve ^ ^ ^ 

Cerent from the 50-65 and the >65 ve ^ " 3 ^ ~* 

Md the >65 y ear gro«Ps (Wilcoxon test, p=. 002). 
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, u m mHNA 25 Ug of total RNA was isolated, 
Fig ure2. Northern analysis of hsp60 mRNA. 25 u l ^ 

electrophoresedth^ ' hsp60expressio „ 

•r , labeled hsp60-specific cDNA probe. (A): hs P 60 expression 
hybridized with a uruformly( P)-labeled hs P 6 Developme „tal 

5 expressionof h s P 60^ 

Fig ure3. Normal Developmental Express.on o formald ehyde gels, 

g of total RNA was isolated, electrophoresed through .2/ g 
transferr ed to nylon membranes and hybridized with a umformly ( Peeled 
S pecificforh SP 27,hs P 70 >te c72,hs P 90a,hs P 90 P ,andGRP78 

f u«oi <ihnok Proteins in Human i^uum*" 
„ Figured Differentia. EXP— of He.. Shock Pro ormaUehyde gels , 

25 „ of .ota, KNA was tso,a,eo. electrophoresed *** ** ~ 
transfetreo .o nylon — es and hybrid^ with a umfonmy ( . PH— 
specific for hsp27, hsp70, hsc72, and hsp90p. 

15 p^tefleAPjscrJrrfioJL^^ „ wcomptamKractionsofmultipleand 

«^*.^— '^".^^^orsuppressor 

20 Springer-Verlag, New V* ,988, The ide„,i.ica„on - — 
of malignancy, but more .mportantly, useful Kr 

Cancer is defined herein as any ceilular malrgnancy for wh.cn loss 

^beanuu.en.eddisorderorcausedbyenvironmenuifac.orsormfecho 

result from a combination of these. migration, and other 

The Ci.fere.ua, expression of genes that regmate ce„ grow* ^ 
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ofteediff^iauve,,,^ ■ ^cation and chanrcterization 

~ nove ' — • -* * *— . - 

-ple* of multiple md cumuMve ( ^ — - a «* of 

« ~, xanth0M> Mems men tir t ^ ema " s,oma ' 

and ependv™ fl . '* mA *«'*-.4 t ^ fe 

— . P - m ar^r;:::L:r - ~ - — 

As demonstrated herein, it has been discovered that h 
*ma ttllSi express *~— ** «»» cancer ce„s, i„ paniculilf 

W. cells, for example J ^ " * *" *><™> - "°™1 

» in . dettclabIe „ udeic ^ - acvated g e„, 

ntprosress. ^o-^nrenUpaneicompns^^^^^j « 

o' fragments orcomptoenrsd,^ may be uli , ize d to idemifv c 6£QIDN0S ' '-' 41 . 

/ uiuizm to identify cancerous cells. In a preferred 
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. „f WO ID NOS. 68, 69 or 183, or fragments or 
embodiment, ** F- «»•*" °" e " ^ 

an"-—-^*^'* . ^^^fortoage/prognosisco^on 

Me not known. Several age-related c ^ ^ ^ 

described, and Include + 7, amplif.cat.ons on 7, -18a an ^ 
, Mdinonally, + 17„ -Xp, and -.0, have *=n «~ ^ 

dependent sumval of GBMpanents, P nvention ^ provides novel 

15 nucleic acid sequences representing ge 

the tumors of old vs. young pauents. map over _expression 

20 m0 reo fSE o— ^z:z:^^ m — 

intumorsofoldpahentsascomparedtoyoungp os 142 , 14 3, 144. 147, 

preto ede m bodnnen,, the pane, conrprisesoneor nro, Q 

. . .. . ,49, ,62.or _173,_or fragments or complements Wf. w ^ ^ 

„ in tumors of old patients as ctnpar. . y-£~ 

25 preferred emb^lment, the pane, comprise, one or more ^ ^ 

ofcomp.ements^reof.wheredecreasedexpress.onof.hesecue 

as compared to young patients is detected. 



,. General Methodology fc fomia in 

Within this application, unless othem.se stated, ,h 
my of several well-^n references including: M-*r 
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(Sambrook.etal., 1989 ' Co,d Spnng Harbor Laboratory Press) Gene F 

(Methods in Enzymology VoI n X Expression Technology 

yiiiuiogy, voJ. 185, edited by D. Goeddel IQOi a^a ■ ^ 
CA >. ^ger e, a,., Mfca^^^^- ' Acad ™'= San Diego, 

AcadetnicPress tel^f^fr^^^**^^ V,i 152 ' 

ress > lnc > ( 1 9g 8); Symonds et al., Phaee Mu r«w c • IT , 
ri987^r.t».- , „ dl -- r ^^«, Cold Spring Harbor Laboratory Press 

University Press fl 99 1 ^ rw, , , Ko4aie 7 » Oxford 

Freshnev i QB7 t • T ^flwao/ q/ Basic Technique, 2nd Ed (R j 

rresnney. 1987. Liss, Inc. New York, NY) and Gono t r , 

'«* -L B, ^y, The ^SjtT^ 

^ ^ Md expression „ m , h : r;;: nc,p,es r 

Alberts et al., 7fe Molecular Biology of the Cell, Garland Press, New York 1,83 olTi r 

^purposes of this application, certain .ems are defined below The • , 
fee terms are generally understood by those of ski,, in ,„„ „ " . V "° m ~*" 

A transcriptional regulatory region is defined as any reaon „f „ „ . , 
gating transcription of a 8 e„e, i„c,„di„ g bu , „„, " 8 ~ ™° M " 

30 following CtaiM ri . . "^^"""^^P^ingrieader-'Jand 

c«si# rerers to the representat.on by the nucleic 
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u u*<,» "trinlet" code. Promoters are often 

^.f^— — p**'" ,, - b - e mp ' 

,»v,o»l the transcription initiation site of (he correspond..* gene. 00. g 
upstream ( 5 to ) the transom sequen ces involved w.th the 

fences ofDNA in addition to promote, are known. ^ 

sequence has a positive activity, increased 

factor, ,0 me — — — ^ — - — 

expression of the correspond tt* gene. The tem. op > ^ 
of a firs, nucieic acid fragment represent a transcnpUonai * ^ M 

^ n,,r1eic acid fragment encoding a reporter or effector ge 
cell joined to a second nucleic g ". presenc c of said transcriptional, 

expression of said reporter or effector gene is influenced by the p 

control region. nucleic acid, a fragment 

lhe reo,, or a nucieic acd comprising a nuc,e,c ac,d - - » 
aerds of this invenfon are se.ec.ed from .hose descnbed by SEQ ^ N 

— — ; mdeotite conid he de,e,ed from .he pa** 
- - (ie.Hindins,.e.poVA. T - ™ f sWIariy. a poni™, o£a _ 

sequence (i.e., 15 nucleotides ot a iw P d from 

25 ofagenese.encewUhinace, ^bodies, or ,0 iden,* 

a protein ma. .s functional, as an in—gen, a probe .o de.ec. 

—err: is a po rt ,„ of a ---rx: 
30 2— zr=2r- — 
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in a „ OMumorce ^ 0 ' gh ; rM '° Wer k,el ' "~ - *- - 

•» * ^ willlin . cmcerou - - - *» ^ relate 

provided 

solut.cn ,s 0.2X SSC and 0. 1 % SDS useH ♦ ^ Stnngent 

A nucleic acid DNA pma • w L - 

— p refm61y 9(M00% ^ ^ * ~ — l«fc*b- M-10W i<tol% md even 
sequent share 95 . 100 " MS ' PrefOTed «*odin«M, S ub Sb „lWl y id enHcal 

«-*-*y-^« *' SUbSla °" a " y *- ' -*-» - re ,a,e t „ . 
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f A T G or C As such, «N" denotes . 
* a u* r mnre than one of A, 1 , ^> 01 ^ 

», of A, C, G or T; «R" denotes A or O (punne), 

c . ^d, -W denotes A or T. mmmatital forms is used herein to refer to 

T „e ,erm * - ™- ^ imraun0 g ,obu„„ molecules, 

Fab', F(ab% and F(v). used here in to describe a 

nation ofanti.od.es a g a,ns * _ be ^ ta vanous 

t0 induce anybodies ,t ,s , ^ , „ or as . polypeptide po^er. 

embodiments, e.g., atone or linked to . ««™ de mocoh!m , to vanous 

15 However, for ease of expression and rn cone, „ herei „ by *. « 

emoodimenrsoftopotypepudesof^inventtonareconect, 

potypeptide and its various grammatical forms. 

n . Detection of Nucleie Adds fo, the detection of gene expression 

wh ere said detected signal . detected as a pol, ^ by ^ skilled 

._. cD*A,.or other n^_^J*^Jj^^ iii0 ^ m ^^^ 
«*. that many methods for detectton of such s,^ ex, ^ ^ ^ 

M hybridization includes, and are not tanned to, ^ ^ ^ 

northern bio, assay <^^£ " ^ nonhe mh,o. assay, 7, dothlo, assay « 
sepi ua.io»,5)N»cleicAc,dorDNAch,ps, Nuc . Acds Res. 12:7035 and as 

i „ sto hybridi M .ion,9)RNasepro.ec.ionass a y(Mel. . ^ ^ ^ n) 

described in the 199S catalog of Ambion, Inc., Aushn, I ^ ^ ^ 

/ppr^ 12) reverse transcriptase vi*-*/ 
30 polymerase chain reaction (PCR), 12) re (ddrT-PCR) or other suitable 

Acid, Re, 17:453), and, 13) differential display RT 
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comb, nali „ n oftechni^es and assay, Mahods fa A t 

- - ™ ,i m i,ed t0 „ ^ J^* fcrdeKCta >** can be e m p,oy* ^ 

oro^s^e ,abe,s. siller' " O 
«** —, U es no, ,,-s.ed nere , a. well 1 " " ^ — 
5 '"* ear,a " dwi<l * ™«able ,o the ski, W 

™n„„„ by hybrid , zine DNA **" ~ »* be ^ ,„ the prKM 

P- »f sao-enees ,„ ^ LlJl! SP °" dinS '° 2 ~ " "« of a 

^«.ta^^^«~^*^^ 

'» — c* ind , ates , ha , , h I; l~^ fc --e, 1 asco Wto 

* —» embody, multiple ^"^-W. 
^„ ndingl0arwe J J A «»*- capable of hybnai , illg ,„ 

— - » taw. in ,he expression of ,be fl,,0reSCen ' 
<™*— l r„ . ^ * ° *- may be invoIved ^ 

can be parked on isoIated ^ »« — riptl0 „. Such assay$ 

25 f0m,a ' Th — ^^odsandeo mp osil M r f ' ^ 
— — - * an.on.a.ed ^ZIT^^^^*'* 
^Ming and signal detecfcn. ' ^ C0 """" er """"""l '-gen, 

Difcen.ia, «,,a yR l ^'"^ " "" W - - * 
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u « «f P xnressed nucleic acids, corresponding 

1TT c patents have been issued reiaim& ^ 

^■MV*-***-*'""** , 26 „ ^ . few (all of wnicn a, 
4,6,3,195; 5,665,547; 5, 2 62,3,1; ^ '^cRhas^c^bvUan^o 

« QQ'i 967-971); Liang etal. (NucjeicAki— 
Pardee ^£1^,1993, 257. w/ ^ h 1 7(8): 276-9). 

Prions attempts - -y «■ — 1 't^^ 

„ ,005 VM3V 464-469); Sehgal « al. (LotSHE»li! 

215 . 22 1, andKitoeta, «g»W , ^ ^ to expKSS ed 

PCR to tain tumor samples results tain „. 

Selection of the most significant s lg nals from the larg ^ 

eho,ces.The,ns«n.m " hecancerisofne ura. origin, 

expressed sequenees m cancer. Preferab y, cnar acteristic for 

Onee identified, the specific nucletc ac,d tar e* ,«,fie ^ 

br ,„ cancer can be re* adapt. — ^ lion of ,He 
sceening of patients for predispostnon for Oram ^ ■ ^ ^ 

too »eemoodmrenMe,ec, to nofa n uc,e,cac ( ^ ^ 

25 usmg a gene cnip. For instance, the sequences . * JT ^ ^ ^ 

Pr0 c Natl Acad Sci USA, 1996 Oct 1;93<20>.106 4 9 ^ tff . Ksllal ed genes 

using cDAM microarrays. Proc Nau 

11 
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"■^Phages, chondrocyte ce„ , ines Drim ~° s - m mat study, mRNA lrotn cultured 

5 me,a„„p rot e iMse , «n g Proteta, md maWx . 

""^proteinase ,, fm; ,„ „ J"*" 1 "'ood li bray , lissue ^ of 

^edase.presseddi^.y^^;; 8 :^ *™ "'^ ~ — 

**** in U.S. Patents 5 , 74435 . , * "* « '"eluding the ^ 

* h » »~ oy reference in ^ entli ' " ^ <>" - 

Adaptation of the teachings of th~ ' 

15 ~> -Is « cert^r sa^es J* C ° mPnSmg ~* ~ ^ 

cancer ce„ and hybrids , 0 DNA K °' ate < 1 *™ a "°™al, non-cancer eel, and a 

» Pane,. Hyhridization is then ^ * P ~^° f ™re offences ^ 

norma, eel, are. ,„ asirmVn,^ ^ a, compared ,„ a 

-~ - » ***** «o ^enc2!~r e r ,hasbeencoraw ^^ 

-pound affects expression of a ^ - wnetfcr tha, 

'«cWcd s „c„ 0l ata fni e cornparisoncm ' "~ ^ controls should be 
- P- ate scected from „ e ^ * *» memhe. of 

comp.emen.y ^o, orira8meMs ^7 " SE « "> NO, ,, 84 , ^ 
The invention provides for a If it ™™ • • 

~ tha, „ over . or ~* — '^.eristic „„c ac ac,, 

^^«.^--L^i , ^ < •: I ^ -h * ,,,,, -■- 

y 1U NOS. 1-184, sequences co mplementary 



12 



PCT/US00/31809 

WO 01/36685 

„ r ,„ap,eferred embodiment .^inventionenco.passe.^ng 
thereto, or fragments thereof. M aprefe ^ characBristic „ ucle ,o actd 

seque r.ces identified in SEQIONOS. -1Mb* ^^^^^onbufte, 

5 con,pon.n«s.T he ,nve„,iona 1S oprov,d«fo I - ^ ^ ^ 

in PGR amplification of the specfic target, . epe(fomied on , 1S sue biopsy samples, 

samples, « S ^ " assays a. contemplate, for 

In ^ther embedment of .be invent, g c on, c « « ^ ^ ^ 

.^over-ornnder-expressedmacancerce . _ herel0> or ftagments *ereof 

preferred embodiment, sucb genomtc — - „ fte ^ 

^^--*--~^-*-»-<---* 

^edinacancercencanbedes.^on^ * ^ „. Preterab ,y, the 

cor.dUions, of a, ieas, one w84 , a fragment of such nucleic 

sequence is substantially identical to S6 ° complementary nucleic acid sequence, or 

20 fragment thereof. The assay can be des,g ^ ^ _ ^ ^ „ usl „ g me 

substantially identical to the sequences of SEQ n , c species per reaction. 

_____prPP,r.y^^^ 

In pa rt ,cular,fneprese„. i «ven»on.eaches« ^ ^ ,, ng , he „ ucleic ac id 

signal corresponding to me nucleic acid sequ^e ^ 

thereto, or fragments thereof. Thus ^ ^ Kli 

sequence of one or more of SEQ ID 
thereof as indicative of cancer potential. 
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Methods for Cloning 

The identification and isolation of the full length „ 
«* ^nd to he over- or U nde r -exp resse d ^ ^ ^ ^ 

a„dch em ical a g e nts.Preferably- theseQuen . ■ - fc ^ Proteln 'A^ as antibodies . 

^sir.M„Iecu la r Biology g^^,. „ ' ' ' AusuW * *. (Current 

genonuc or cDNA library, or by PGR am „,r by SCreenin S • 

For screens tbe ^ .426,039. 

»• or substantia,* identica, * . Ending to , 

sequences complementary thereto, or fragments ftereof x„ "™ Ce of SE Q ID NOS. 1-1 84, 
an °%o„„c,eo„ d e probe, the foxing ! x 2 ^^^^ 
6X.SSC with 0.05 perc e„, ' ^ hy " ndiZa,iM «"•*■- «y be 

.^e^i: :trr:r ;r— - 

washed at 52-57°C, and 23 base oair nr.K ' ^ pair probes m ^y be 

stringent washing solution is 3 M TMAC, 50 mM Tn^^^^^J'^' * «— 

14 
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, ., P. 28 716-734 (1989)). »» «^ ^ 
a, (Angew. Chen, Intl. Ed . M.71 ^' ' eth0& tor 

phosphor, phosphorate, and «-» h °* h °" is usi „ g SM dard 

phosphoramidite chemistry. ^" C ^^' larger than about 1 00 nucleotides can be synthesized 

full length polypeptide. Usually, methionine may or 

atv which encodes a methionine resmu*. 

0 produced in the host cell is secreted from that cel. ^ ^ for 

ofthe gene and/or expressronofthe gene can s) md/or eAaryotic host 

15 beamphn— ***^~~?^ZZ J* 

ce„s. Selection of thehostceU wii, depend a, leas, ^ insKt> or mantmalian 

md insect and mamrnahan cells can gy y ^^orphosphorylaoon). 
20 naturally occurs on the TWP 1 polypepf * <■■«•■ ^" 8 ^n y flanking sequence (also 
Typicaliy, the vectors used ,n any of the host cells wr _ 

- -referred^ 

element apolyadenylation sequence, a polyhnker reg 

^ Methods for Detection of Polypeptides roded bv said expressed gene 

30 ,de-edbypro.einge,assay,an,ibcdyhind„oo*^ 
the art. For instance, the present invention contemplates 
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deKc00 " ° f • Polypeptide prodM for f™ 

P— in a ^ e|1 J^*J*"" *«* - ■ . .ha, is over- or 

~ monoclona, J^J* * V"** 1 ^ ~* 

-he nucleic encodjng ,J' ° «*« of such pr01ei „ s 

Scribes an «, prolein -~ *■ » a '«•= secnon. I hus , the ; 

'"sue section. ' ft """ y 3,50 ™* ' native protein ^ in , 

-** —* ,ii 0 ^ *-* — ■» - _ raa , 

are ta c,,^ ^ » *» — — « Polypeptide. The antibody 

faction. 8 ^ Sephadex or Protein G to obtain the IgQ 

Exemplary antibody molecules for use in ,„ e . 

•"*- * • immunoglobulin mo, me ""' dS *— ° f «* 

™.ecu,es and tnose po^ of ^ 

of antibodies are prepared by fc p roKol ^' ^ ^ F * - ^ Potnons 

«W« to Theonlopoions a„ d D ,, on ^ " SWf ° rMam * "* * 

from F(ab% Nm ^ * Portions are also we,, ^ Md „ 

» — o f ,e d, s „, jr; crrr de bMds — * - 

16 
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utilized as illustrative herein. ^ ^ the ^ S ee Staudt et 

^preparation of antibodies against polypept, ^ desc ribed in United 

su * ^ are prefe* P-« * 

chrornatogtaphy -g ^'^ f<>r ^ 0d0f,in,e 

15 , fc tr :; — r : ^ - - — - — 

affixed immunocornplex. me 

techniques. , 5 min0 acid residues, it i S preferable 

touse^pepudeboundtoacarrtertorntep^ o , be „ ino . ot carhoxy-^i. of 

20 OneorrnoreaddiUon^inoactd^ * Cystdne ^ues added a, the 
..epciypeptidetoassistinh^thepoi^e ^ ^ ^ fc 

preparing conjugates can alsobe 1 The technu, larly app ,icabie. See, 

.rexampU,— " J^a ^direct. couphng reaction 

N „. 4,493,795, No. 3,791,932 and No. 3,839,15 . ^ ^ 

17 
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0983) and the like or t h ' p C™Soo,3, 809 

^" SUM ' nim 'dyN3^2-pj^dyldithi^p[Q ( ^j^^|' ^ ' le ' ao ' >J ^ lnctJ0 "al cross-linker 

«WU earner, are we,, taowr , in ^ ^ 

ofs uch „ e »^ • p ro ,ei„ s (heTOe|vM 

-* - e^ (SRBQi J^"™ — — * (HSA), re, Wood 

*- * rite. use fc ,„ M|m ^ ^ * *« Of carrier is morc ^ 
**** Por ^ . cmief 22 ' mPmimM ^ * - 

A suitable inoculum vreferahu 

wypep M e fragment ofthenresenf in ^- ""genie) amount of a 

- «• >»c u ,a Wcal , y co „ (ajn » *~ regirae „ is we „ 

-wp*d„se. neKnn . mi(d j:tr! yabou,5 °~ s ^-o 

-* as ^ ^ <° * «cu,a refers * pbyskMy 

- ™c* ra ^ * 7 Ca,i0 " Sf0r,he " OVe, -'^of 

25 *"* "» <** «ve m a,eHa, a» d * I m , " *~* - W * u„i, U e 

are Wcally ' " * " 8 *— °f presen, invert. 

*cpoiypep dde ™ jugale " ^ ° m ^^-'^olypep^^ . 

in , ^P^o'ogicallvto/prahu/ Ju s at eoy dispersing 

sa „, e (0 [om ' ^ ( ^>^«^,^ 

35 ^niplete Freund's adjuvant (C^ ■ 

1 Vdm ^ tA )> incomplete 

18 
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W ° 01/36685 : n the art and are available 

, ^ (IFA) and alun, are matenals weH known, the art, 

Freund's adjuvant (It A) anu 

commercial tan -era! sources. afej „* e diagnose meunods - «— 

The antibody so P-«* can be - 4 ^ ^ , sample such as a 

of the present invention to detect a ^°^^ > ''^^^p^g antibodies that inhibit function of the 
.issue secrionorbody fluid samp, ^^^^^ methods as described herein. 
poiypeptide can aiso be used * M - ..^.^ ^ody" ,n • 

var ious grammarica, fonns refers to a p**» ^ , ^ epto pe. A 

„ lonocW-odythusWicahyd^ysa ^ m anti bod, moiecuie having 

iti m„unoreac,s. A monoclonal ^ ^specific for a different epitope, e.g., a 

a piuraury of antibody combining -» " J MOb ody of dus invention compnses 

15 preferably, the monoclonal anybody ^ 

hy bridoma ceU is form* b, fusmg an an body t ^ fey ^ and 

20 plrperuaturgceniine. The preparation o - by ^ ^ 

hybridoma supemates so prepared can be 

immunoreac. with a polypi antibody composer, vs 

Briefly, to form «- tom W^*-" 41 " 

le spieen of a mamma, byperimmun^ £ • b ^ by Nim an < a, 
to invention. The P*^ - "^, „. description of which is incorporate 
^ mL&&s ^jm. «**«B < ^^iineusedtoprepareahybridomahe 

^eXb^ce^^ 

,„ from the same species as the ^ „ te pres e„, invent inch* the 

preferred m^ai-Su-e mouse myelonrasfo 
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hrooxanil,i„ pct/usbo/jim, 

^H (teareavailab , efomihe ^ canT ;^ )ce ; n -" x «. A88 , 53 , MdSp2/0 . 

C <* '» CRL I581 ^£77"** ""^ ^ — - 

— m» .0 HAT. „ ybn , omas ' ' 15 °°- *W* » S e,ec,ed „ y (he . 

—»*-' of , he presen , . (E " SA) - .he Exan , plc , 

~, hyWdoma cu , [ure ™ can ato ^ by 

~°°^ raposi ^^ 

^^^^^ 

■ — . acid, po,^ o^^^'^^^i^^.^^ 
« >s also possible to isolated antibocT 

20 
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W00 "* 85 eisi „se rt edm,oteg«neenc 1 » 1 in g 

^^(MCC^-U.-)*-;; ^ for V , U ,H and V.*L 
dom a,ns of . an«yso,yn.e -.body f „ m lto eby produce a 

(ttM) Biopsy, >»: 779-7S3), *^ ^ fomth e— d 

^ and i— « <* Ming „* ta o«n » » J 

„«in by reference. fcerUli „ nucleic acids or polypi <* 



r>FK in pauciarticuiar ans* ;«vem/e regM / a »o« proteins 

30 on****" ^ P Autoantibodies to transcriptional regu 
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DEK d PCT ^S0O/318O9 

RlKumato, ,998 Sep;25(9H861 2) Th 0flSr «*» « Kikuchr, &Mle , , 

V - Methods of Treatment 
15 a - Ph annacogenoinics 

thereto, or ftagments thereof. Theorem' & ' 1 " 184, Se ^ uenc « complementary 

^ * «w Phe „„ jz;;::: r- - * - * — * 
, seq id nos. ,, S4 ; :r; 8a,ech ~ -* - 
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o^mMOS 1 184 sequences complementary thereto, 
co^spondingtoanyofthoseHstedinSEQIDNC^ Such monitor wiU 

orfra^ntsthe^ 

cancer. In particular, such methods allow ^ rf ^ ^ 

R elated to the use descnbed above, t^m^ ^ ^ 

features, and testmg tQ me prop0se d therapeutic. 

potential responses of the target ^ ^ ^ genes 

0 Gene, screemng , - ~^^JL^ in a cancer cell. 

indic atedby the nucleic acid — ^^^^o-^^-^ 

Preferably, the sequences are those m SEQ ID ^ ^ ^ 

20 sequence known to be associate 

ro , W orkingtothebenef.tofthepatient. 

^e.P^esforme.hoosof.eanngapaden.byinhWngor 
25 introducing expression into the cells ^ use of gene therapy to augment or 

ameliorate the ex P ress,on of the genes assoc ^ ^ 

or unaer-expressea in <u«or ce„s is a,so 1^ by sequences,. 

is al so possibie to construct reccmbman. DNA ^^t forms. In a 

recombrnation to dele, or sub** such genes - norma! 



30 

recombination to delete or substitute sucnger 
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nr . r , p CT/US00/3l809 
Prefeired embodiment the 

sequences of SEQ ID NOS. ^ ^ *" " — ^ *„ lica , to fc 

exprKsion rf ■ " adV "^« * Wee, iM0 . ceI , , „ udeic 

5 ^e tavIorofthece , nereare j~;r; cidpro<,Mhavi " su,e *' i '-"- 

— *« DNA „ « rk a v J £ " "-**» —* "ay ccnp„ se to use of a 

J— «— * „ « faited : - - - " - present 

Wes v, ras , vaccinia ™ (A* adeno-^cciated vin, s (AAV) 

- «>e presenl invenlion ^ «™« exis, a* may „ e ^ ^ ^ 

25 ""^ recombinant vaccines. In Vaccines' New A 

- v. *x pp. ^ B ^^:2 p :: ;° ,mm ° no, ° 8iM ' ^ 

Viruses for g ene ikerapyof^, . ,*"■**" « 

- ^■-^-e ft e ra p;/ii:t: e ^f^^--^ 

— ere guhtor(CTO)ga , eto ,„. (c Jl7:;7-™-~ ra ne 

iyy4 - iiifiaijGenetics 8, 42-51). 
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d fferent tissues in vivo have included 
^tracheal —on (R—W. * ' jltetom . $»«. 14M5S)*— 

-^^^-"^ "^^^^aUBt. 90, 2812-28.6) 
dW— — " " "7°'; ^T^T^I^- Forfar g ene 
and s.«o«cmoc Ul a 1 ion«obrai n (UGal a . Ue aaenovW vector, then, 

5 , ra „^n «— '" W ; v ,, „ a«rac.We as a vector systen, to, 

«, n..**" -- M '"^" 4 ;tl^a n aM.Bo ir on, PP. 63-73, 
20 Uns^UhhevEnro^^ 

Vaccinta virus, of .he points fan* b- foral te , 25 ,000 tm^ 

3 : 277-283; Moss, B. l«. «~ ^ ^ „ one sk *d ,n 

77^.283). Each of the above-descnbed vectors ar 

Retroviral vectors are capaMe of ■ ^ 

«. - 7: 980-990, ^viruses were 



vecors for S *>e .heraty era cpr— ■ 

25 
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deW ' 0M * *™ -* vectors retoive , y ^ ^ ofe . 

^ceer,*^,^ ^ ** * ™' a „ ucleic Kld 

P-P«o„, g e„e ^ .ee^v™ :™ *« **" CaPO. 

J gene therapy. Science 260: 926-932) Anv/»fri, , 
<° one sMled in the art m d „„ uM te _ . ** **« "** « avaiiaMe 
»** are avai«e to one sld , J " -ntion. Other sniable 

-en^^heaeeoMishea ffii r, ganyo 1"' TJ' " " " *" * >~ 

*• - ** «*» ^ ^ ^r:zTTr ,i8 " Rc ' 

accomph shed by ~ - 926 -»2). l,p<,fec (i „„ ta 

^ ,rir b ; wiihin a ,iposomai ^ " 

UpoMmescanbecor^tmctedsuchthatthe,.,, Ur,,la mme |lar „ r multi^,,,,. 
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• ^ n vitro Thecellsmaybetransfectedas 
^va, from a primary or metasu* — ^ « ^ ftom pnmary oeUs , mi « no, 
primary cells isolated from a pahen, or a 

^-^™ StK0OT>e "LeraWy a patient having a brain tumor. Genettc 
a nenroiogica. didder and even more preferably P 1994 . Human 

or more technic weU .cnown m the gene *empy M* 260; 92 o- 

Vol. 5 ,P. 5«-563 ; Mu,ngan,R.C ,993. 
i 932). , • .Hrfofthe present invention within a large! 

.11, atranscnptional regular regron capab,e rfdnM ^ „, 

un ,ized. lb.—**- — ^mceic acid of me P re*n. *— 

* It is further preferred that the transcriptional '^^^^ transcriptional regulatory regions 
iriV „,ved in a nenroiogica, disorder such as ton c. ^ ^egalovitus 

(CM V) immediate-early enhancer/promoter, fce cmv chancer (Doll,et 

^vetfors. GeneTheraEi 3.437-44 . wn in the art, and are contemplated 

as being part of the present invents. recombinant 

.nolecularWofcgy references such as Molecular ® ™^ (Methods in 

a,, Co,d Spring Harhor Laboratory P«* *" SanDie8 o,CA), andP« 

n nnfddel 1991. Academic iTess,o*u 
Etymology, VoU85,ed»ed by D.Ooeddel, w0 . Academ jc Press, San Drego, 

CA). Examples of nucleic add constructs useru! 
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3 ** aai #«* Wxory regi0 „ such 

5 — - - «*. may ta ^ J — " "* * ■ 

region may h sjm ,, . "*""» «»P*tai a prefer 

~ c „ mpalible wilh ^ J! ^ ~ « .he sequence ta flfflking 

of . nuclei(; * " S °" e ™ re -—eta enzy™. 

«W may be aetata^ „ . W » tao ™ » *» M,ed in rhe art. Sucn 

In another embodiment ' ada ' et aL 1996 )- 
expr^ionofan^^ ' ^ " tta innibi(s 
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In certain embodiments of the present neurolog i c al disorder such as 

brai „ cancer, P—»* *— « ' *"T J is . orah, «ncer cen. More 

1S . ca„cer ce„, - - a «. Bin ^ed hy a * - 

withinamuraltissueorcell. tOTls fected invi22 °y 

ae .arge. ceUs and infec. .hose celfe, tas dehvm g ^ ^ add 

« Prpferablv, expression resuws ui 
Mp ress,onofapro<e,ne„codedby.henu s ^p^nentary 

25 idenhca! DNA seouence .o .he sequences of SEQ ID N 

fcere.0, or fragment .hereof ^ , B for deK rmining me 

tum „ ri gen,cityormahgnancyofabra,„ce. 0 „ ot speciScn U cleieaad 
cells. Preferably, the sequences are substantially 
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sequences complement^ thereto nr fr, 

«*■* apairof nuclefc ^ " «" W»— . cha,„ rea c t ,„„ („ CR) ,-„ 



Small Molecules 



The meftods and compos^ of ^ . r „ M . 
"I*—** and « «*l % *. manufacnire 

~ of nucWc acjd ^ ~~^-w l8loraffeclB , e 
10 .he nncieic ac „ sequencK — - -*-P— d in cancer ce„, 

«quence S , ist ed in sE Qn , N os. M84 Seql,enCe """""""J' ,„ those 

« ™*ic acid sequence. ' ^ '"^ 31 ™« *an one specific 

The present i nvenlion ^ 

by «, ^ ^ Ifatfu or 01herwjse 

- -----.a.npol^—--- — b0 d iraent , thecel , 

aClivi "" hi "">«ybedetri me „ u „„...„„ a,mpOU " 11 10 * P*™. cell 

growth or 

"^vea.ihe^che.sdisposau^r y "' 1 ^^^'^-^^ 
^"ences suns.an.ia,,, ida , dcal „ ** Prefe **, *. "pane,- reftrs to „,„ 

P^sofnuCecidese^ces yStem0,a " Sa «" i ^'on.a„y.ype 5 ofce ll sand 

* Prided wherein ace „ , J *° a co rapound a 

P ' 0fSK,Ue,Ke!iS ^ ^P-.mayccnsis.c, 
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- The tovd of expression may be compared to oon.ro! 
one or more sequences of .he inven„on. Th.e < ut isofliemis e mam,ained 

u „der idennca! condmons as fte ceV, .to. ^ expressl0 „ 0 f 

ae.ec,„ g a^^. m a S P-.e--mp ^ fclB *« 

of ^o n eormoremembe.sof*epan el fonov,,„8«p^ ^ ^ 

, a compound ma. may promo.e <" ' ^ ^ My prom o.e - P-en. bram 
inv en.ion prides an assay for """"J* fto „ fences sub—any iden.ica, 
cancer. - - ^"^7^ » ,er«o, or 

* .hose sequences — ..p^.-*-""- 

hereof. My combinaion of such sequences may 
15 as described herein. ^ {m ito ,ify.ng a compound 

,„ 0 „e embodimcn. of .he P-« with a compoun d and expression of a 

arredng a ce,i is provW wherem a ce» - «- rf a 

porter gene — y -ed „ . — - * ^ 

lns6l ano.be. embodrmen, me pres.. BtmiyMmpris e packed reagen* 

WtaByW— • Asusc.herem.he.enn pri» . M ^ ta , iK e. 

of holding »imm fixed Um. K a po.yam.de of 
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In another embodiment the 

— ■ T ta ^ composita f * ~ may te in ^ ,. ^ m 

^•^.W^^**^ «e raal , 

The selection of the ntv* * 

~, - i ntelded use , ~ - - Pan,* selected 

* « "» rou,i„e, y usi „ 8 stMdmi 

«-o of m i„v MiM _ h p J J ' ,e ^~°»*-'*.co mpoun(lsor 

P^ yB ^ m , icim J - ^ convenaoM , meiiBds ^ 

32 
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"°"" 36a5 ^ iOMO" vW partic.es. A 

vector *» *- ^^^-i**-**-*'^ 

sfc dextrose, or water. 0I oleagmoU s suspensions, may 

U.iee-p^ons.-assten.e^ ^ ^ a66nts mi 

3 ; ^ Amon g .»eaccepuHev* *^s ^ ^ ^ ^ 0 „ s 
Lrt soWon, and isotonic sodium *nd sotuno 

eye,-,emose. . ^ up in . soiid form (^granules 

^pKarmaoeuticaicomposUto-ay- _^«.— * The 

25 p^eutica.composi.ior.m^su^J^ Mch , ^anves, stabtL- 
1 .—on and-or ma, con* — ^ ^ ^ ^ i0 „ may ,„c,»d 

33 
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C d ° Sage formS *° uprise buffering agents TabI , „ . 

Prepared with enteric coatings L.ouid d ^ and ^ can additionally be 

pharmaceutical^ acceptable emulsions ,7* ^ ^ a ^ n, ' Stration ™y include 

^.^:^:£rr™ ,,l,, "■•---' 

"eludes, subereous, ; Th «™ Parent as used nerdn 

'0 -PeH^ea,,, Su Pposltorira 1 1 " ' M *" **— - 

recta, and refcaserhe drug. «< wi« ftereforemel, 

™.e .he compounds J "I ^ — «*- -** 

fte therape* agems can be bmublal „ , 6 « ta -*™' « ■ combination, 

5 ven as a single composition. 



VI. Conclusions 



Thus the compositions and methods of th. 

more preferably, the cancer is glioma toon , „ „. ^^"^'^cm^,^ 
— b y deiecrion of nc l^ ; emb0d ""«' " — of g,io m a is 

— co^ ^ t0 ,:::rr TO rr of seq * n °* 

mvention are also useful for the detection * "* "*» of the 

y detects of ghoma propensjty ^ ^ 
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se of action Once such action 

is taken, the methods of the present mven.ro 

the invention. 

a ,,ed gene expresston a, the -U ^ ^ yidded several 

^ose expression is altered in mahgnan, b- < ^ herem 



15 



20 



.^iiahieDDRT.PCR/sc.eenin.pro^ i g , ioma ^1 , in e, 

tai „ tutnors. A cotnpanson between - £ - Nffl ^ ^ of glial 

« was ini«y chos*„ ^ ^ [ resourKS necessary for onr tn.ens.ve 
^ewMehs^ho-hwe,^ > rf g4 ^ primer pM rs, 

screening protocols. FoUowng screened by a series of Northern analyses. As 

diff ere» fo Uy expressed arnpiiconswe^he-jn J ^ ^ , 

descrtbed below, - ^.T^ a, east ,« different* expressed 

^ripts, wherein a, leas. SBQ ID NO , . » ove „ xptes5 .d in tumor 

cells. In addition, at least SEQ VD N ' ^ „ ers e northern blot. 

ce„s. SEQ m NO. 68, » and 1S3 were ^ ^ , mpa c,i„g s»rv,al of 

Ag e a. pnmary diagnosis is among *e mos, s,^ survive 

appea rs.obe»nrera,ed,o«reatmen..Thecel demonsttated m 

malignant gliomas, suggesting that there 

35 
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Overall survival of ^ 

I»orderto m de,s J th ! • «*- -er S e age- 

5 Vindicates, ha, SEQIDN0S J »^W5yr.)p a6H , ts As shown below, DDRT- 

in ,„ more of old patients as compared to tho , de,en "' ned '° * 

S ^ N0 S. ,42, I4 3, ,44, ,«,. ,40, h ° y0mSPa,iemS ' Ihe ~„ f 

' " ^ * -verse northern b,o, 

10 

£xamgiel 
Isolation of DMA 
Htraai. glioblastoma cell line U373MGrA • 

<. V A) was ^ « ' 1* Cu„ ure Collect™ . ATCC , 

— feta, as^es, i sotaed ~ <"* °*«- «»- 

'-e expression s is na, s , « ^ ^ *° ^ - <* — 
-™ (-0 ^ ,« ^ ^rr:-"-— a,es 
B'o^ucB.Wa^viUe.Mj,, ^ W "•"» «— 0** Whi ttak e r 

0 ^^l^ji rere : — — « — w ith 

* glioblastoma tissue. WH0Bnlm ^ Ctowificafion. are all treated 

Briefly, total rm a „ s exlra . M , 
-we dbyseparatlonusmgce ^ 

1 for 30 minutes at 37°C. ^ " du ™^ and treated with DNase 

RT-PCR was performed on the extracted RNA • 
ol.gonucleotidepnmers.fonowingtherecomm T availible 
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• w rKit A- Alemeda, CA), and 8 
fr om Ooeron Technologies, Inc. (Kit A, * 
and 20 arbitrary 10-mer pnmers from Opero ^ were 

fr^m GenHunter Corp. iMi. 1W * 
arbitrary 13-mer pnmers from Genu 

selected. SpecLCcaUy. .he Primers were: 
^oredWmer T„M(whereM iS A ) 
5 ^omPrimer Opero. Tee^ £ ^ ^ ^ 

Th e confutation of .he pnmers from these ^ ^ ^ 

^,9*. 257:907-71). ^ MalolKy Murine Lutemia V.rus 
m tota, DNA*e »* was reverse ^ ^ ^ md 20uMdNTP 

(MMLV) reverse ttanscripuseinmep.se ' ^fl.*. 

^soiptase a. 75°C for 5 mmo.es, 2 ,1 of .he ^ ^ p ,„ uC , 

^^ T P,2«,nMofmeap 1 ,ropria tt anch^pnn.^P ^ ^ ^ _ ^ „ { 

15 a ,» P1 dATP C— Ci,rruno, — C - ^ Bimchtarg> M , The cy c„n g 
AmpliTacf {T. «** ™ A P 0 '^ 1 , . „„ c foI 3 0 sec., for 40 cycles. Following 

. fma, ex.ens.on for 5 min. a. 7«, .he sarnp^ ^ 

reconstituted in 10 ul dHA ^ wag approxim ately two-fold 



the autoradiographic image. 

25 Examfilel 

Characterization of Sequences 



Characterization ojw*"— ,,•„*„ the 

— * - ■ — - — — — 

30 transforms were sequenced usmg an AB ^ ^ Biotechn()log y 
sconencer.AUNCBI mainlined nucleottde databases C* 
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Information: Bethesda un\ 

compared to normal tissues (SEQ ID NOS. 95-141). 



?EQ ID NO. 1: au.j.,, 



10 



SEQ ID NO. 2: NAl-l-p 

GG ^TGTAAMGTGGTTCAGT™^^^ 
SEQ ID NO. 3: NA2-1-F G 

SEQ id no. 4; 



20 



30 



35 CTMMMMflMGCTT TGrTTTAATflGATACTT{KTATTTGTTGTTTTC^TMTflflAGTATAftTTTACAT 

-CATAGGGAGAACT 
^TAGAAGGCTATTT 
SEQ ID NO. 6: NA10-1-A B 

SEQ ID NO. 7: NAll-4- A 

g ™aaacatgtattS5S 

55 SEQ id NO. 8: „,„ , „ 

GCCCTTMGCTmTTTTTTT^™ 

38 
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GftAGGGTCRTTTTTTCCCCCCAGTACTGGGftRGGTATGCRTTTWCCRTGTGGTCRGCCRGAAftGGCTGTTTTAT 

SSgkttacggcgattg 
5 SSSSmcgcggmgggcgmttc 

^^^^^ 

30 ~™ " *™ r " 
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SEQ ID NO. 1Q. MJ , 1C , 

AAGCTTTTTTTTTTT"- 16 ~ 3 " 1 



AAGCTTTTTTTTTTTAArar l6 ~ 3_R 

25 SEQ ID NO 21 
30 SEQ id NO. 22- NA16 4 

SEQ ID NO. 23- «,,, „ 

aagctttttttttttataSat" N 

SEQ ID NO. 24- MA1 , „ 

AAGCTTTTTTTTTTTAAGArrn 



45 




50 



SEQ ID NO 25- 

AN NCNTNGNNNNNNNANCA^Nrrr 

TGNCCGCTNTCCNC ^^^^GAGT 

I NCCTTTNCNCCTCAC 

SEQ ID NO. 26* NA16-4 

40 
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SEQ ID NO. 28: 

SEQ ID NO. 29: ^S r i^Gm'J^<^ hTh ^T^fG^S^^^ 
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TT 

SEQ ID NO. 31: ^^jS^ AACCACAGCC 
G AATTCGCCCT TAGCCAGCGA ATCAGCGGGA 
101 AAGGGAACGG GCTTGGCGb CCCTTCG 
151 TCAACATCGA ^ACGCCGCA CCCTN 
201 TACACAAACA ™TATAA TGAACT 

2 3 5 oi !ES " cc tccctggtct 

SEQ ID NO. 32: NA17-1-D,E,F 

ll\ SacSc AcStAgS 

2 2 ° 5 i Sgaaa ng^Jg 

151 SS SStc 



GTCCGAACTA 
CCCTATTCTT 
ACCACTACAA 
CTACACAACA 
TATGAATTC . 



GTCTCAGGCT 
CATAGCCGAA 
TCTTCCTAGG 
TATTTTGNCA 



AAATTTCCCT 
AGGCTTATCT 
TATTACCAGA 
CAAATTTATG 
AAGAAAAAAA 



GAAAATTTAT 
TCTAAGTATA 
GATAGGAAAT 
GAAAAAATAA 
CAGAACAATA 



TCAACTTCTA 
TGCAGGCATA 
TGCAGGTAAT 
AATAAAAACT 
CTAAAAAAAA 



SEQ ID NO. 33: NA19-1-A.B,C 

^fof TTTTTTTTTT AAGATTGTTC 

151 AACAAAACAA 
201 AGTCTTTTGT 
251 ATAGTATCCT 

301 AGCAGTGGTG 

351 TGAAGGGCGA 



AAGAl -ibi 
ACAGAAAACA 
ACATCACTGT 
TCACGTCACG 
AAGTGGTGGT 
ATTC 



TAATTCTGGT 
TCAAAAACAC 
AGCATAAGCT 
GAAAACAAGG 
ATAAGGGCTT 



TGTAAACTGC 
AAAAAGATAT 
GCTTGAGGTT 
CGGATGTTCT 
CTGTTGCTGG 



TATTTTAAAA 
TAAAACAGCA 
GTCATGCAGA 
CCGTGTTGAT 
TCCCGACGTT 
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SS^"^' "A19-2T-C 

"J TSIaJSS 1 T JJJSSir ^TTGTTC TAATTCTGGT 

S5 Sgggj T — AC 

301 CGGATGTTCT GcrrS A ^^AGTATCCT TCACGTrW A GCATAAGCT 

351 ™- sssss ;ss ss «s 

SEQ ID NO. 35 . Ma , 0 T ° 

■ »i ssssr siP sgsss 

"1 CCTSITfflS SJSSS* TOMGCCTC GTGTAGCCTG 

' S2 SI ~S S F-S 
- «™ 2S SS S SS 

SEQ ID NO. 36- Mam „ ^TTC 

«*«CGC CCTTAAGCTT^ ttttttttta t 

2 c 301 CCATCATAGG SHS A ™GTCCT AC GACACGTA 

25 351 CTAGACCAAA icTACGCrll CACT GATTTC CCcScTP G " GT Am G 

4 01 AAATCTAACr TTCTTrr^ AATCCATTTC ACTAtSS? AGGCTA CACC 

g 451 gacgtttgaa MCACTTTCT 52 SS? 

30 StS5" C 3 T 7 TAAGcS 9 "f ~ A ' B ' C 

15J ATTCTGCTTG TAAACTGCTA^^TT^^^^^^ 

- ™s -esse SS? — 

301 AAACAAGGCG SSctpJ CATGCA <=AAT J A ^ACTGTAG 

351 MGGGC ™ ™S? S2SS 

38 = — —.a AAGGGCGAAT TC 

101 gcccttcaaa 

*« SS S 3 TGTTGTGGGfl 

30 5 ; s«« ifs sss SI s — 

- ««»mIE sss ssss = - — s 

SEQ ID NO 39- MA1 ft 

a Si Hp SI ss ass- 

JS 3SS S S SS siif S 

SEQ ID NO. 40: NA22 T D 

»J SSS S T ™" SSgJgJ S"« CTAGGAAAGfl 

»i otcSS SSr* 1 SS? jSSSS 



35 



40 



42 



PCT/US00/31809 



WO 01/36685 



10 



15 



20 



SEQ ID NO. «l' Rec f 22 - 3 ' D 

tSSS? aagataaatg 

1°1 rarTAATGTG GGATATAAGA 

151 rarTTTACAT GTCTTANAAG 

201 GAC "™rTT TCAATTAGGG 

251 AGACCAAGTT 1^ TTCG 

301 ACTAAAACTG TGAGGGTTCG 

SEQ ID NO. 42= M? 2 -*-* 

101 ™Sgttt aaaaagtaaa 

151 TTCAAATAGT 

201 IrSSS GTTTGTAAAT 

261 ScaSt GGTAGAGAGT 

301 ™^rrrG ATATTTGCAA 

351 SSSSS ScACCCCAG 

IS XSS™ tcaaattcag 

501 GAATTC 

NA22-3-G 



TTGAATTGCA GG^GMT^ tTTAGGGT GA 

GAAAGTCACA ^AGCTCCAAA caagTaGGGG 

ACCATTAAGA ^GACTTCCAA ^ GAG 

CAGAAGATAG GGJJGGgCT 

CTGGCTAAGG GCGAAi^ 



AATATTATGA 
ACAAAAAGTT 
CTAATTTTTT 
AAAAAACATT 
AATAATAGCC 
TACAGTTTAT 
AATTTATATT 
TGCCTGTTTA 



CTGCCACTTT 

TGTTTCAGAA 

TAGTGATGAA 

TATGGCAGTC 

TGTTTTTTGT 

TGATATGTCA 

ACTAAGTTTG 

AAAAAAAAAA 



AAAGGAGGCA 

AACAAGCATT 

AACTTCTGAG 

TTTGTAACTG 

TTGTTTGTTT 

CATACATGTA 

TGCTAGTATT 

gcttaagggc 



25 



30 



SEQ ID NO. 43: « A22_3 " G .rrrTTACTA GAAGTGTGAA 

"ffi sHf SiE IS ssss ssssa 

H\ SSggg cgaattc 

SEQ ID NO. 44: NA2 2-3-C,E CCTGAGCCCA TTGGATCTGT ^ 

SSiSgccc tttgatccct ggatagaaA tgcagaara ttttcctcta ^ tcaggcrGT 

^151 GAAAGCCTCT ^CTTCACTb cTCACTGCAJ , GAAATAAAAT ftCRTGTCGTG 
TTCMGAATC A G ™^^ AGTAAAGCAA AGRRGCiAift ^gmaaar 



35 



251 GAAT^t,;" -- rTGAAAAG A AATU'l^"""- ^cftCGA AftAul ^ "Z. 

301 TACAGTACAC ^CTGiW^ CTTAATATTT T CTAAL.« atT TGTTCAG 

1 SI SSI ffiSSSc ™— 

m sssee — « 



40 SEQ ID NO 

gaattcg 

101 
151 
201 

45 251 

301 
351 



45: 



NA26-3-A 



CCCTTAAGCT 

gttgatgccg 

AGGCTACGAT 
AACAGAGTGG 
CCTATTTTCT 
CAACTATAGT 



TTTTTTTTTT 
ATTGTAACTA 
TTTTTTGATG 
TGATAGCGCC 
GCTAGGGGGT 
GCTTGAGTGG 



ACAGATGTGC 
TTATGAGTCC 
TCATTTTGTG 
TAAGCATAGT 
GGAAGCGGAT 
AGTAGGGCAG 



AGGAATGCTA 
TAGTTGACTT 
TAAGGGCGCA 
CTTAGAGTTT 
GAGTAAGAAG 
AGCAAGGGCG 



GGTGTGGTTG 
GAAGTGGAGA 
GACTGCTGCG 
GGATTAGTGG 
ATTCCTGCTA 
AATTC 



50 



55 



A c na26-3-B,C 

GAA TTCGCCCTTT ttt gcAACTGTT a 

ATGGGAAGAG 
ATTACATTAA 
AATATGGTCC 
AGACTTTAGA 
TCTTCTAAAA 



101 
151 
201 
251 
301 
351 



TGTAGTAAAT 
CATACAACTC 
AAGTATATAG 
GTACTTAGAG 
AAAAAAAGCT 



ATTACTTCAC 
GACAAGTCCC 
AGTGAAAGCA 
CTTTCTCATG 
AAGTGGATGG 
TAAGGGCGAA 



CAAAAGAGGA 
CTTCAATAAA 
ATTCTTCAAG 
GCCCAGTTTA 

actgtttaac 

TTC 



TGGGCTTGGG 
AGCTGAAGGC 
GAGCTAAGCT 
TTCCAAGAAA 
CTTCAAACAA 



SEQ ID NO. 47: "r ^GGAGCTA TTGATTMCA MTgG^G 

SSttcgc ccttaatcgg gctggagc agaatttaTG aggttattca ctgcaca ^ c 



NC4-1-F 



60 



GAATTCGC 
151 
201 
251 



CGTTTGCTAA 
ATAGGGTGAT 

atttaaggca 



AACTAGAGAG 
AATTACAATG 
CAGGTAGAAG 



GACAAAGAAT 
AAAAGGAGTC 



AGATCTTGAG 
TATGTTAAGA 



GAAGGAATGG 



43 



WO 01/36685 

PCT/US00/31809 

m sss jssss sss « = 

SEQ ID NO. 48: NC4-1- G H 

JSSSS Ir CMCAGCAA CACAGGTTTA 

■ ^mmmm 

-SEQ. ID .NO. 49, - NC16 , „. „ - TtAAGGGCGA ATTC 

GAATTCG CCCTTAAGCT 

" liliss 

20 ill GACATTGAGG g£5JSS ^GGACACTA 

451 CGAATTC AGATATTCAG TGCATCTTCC Sg 

SEQ ID KO. 50: NC17-1 A r 

S} S£££ GGGGTGATAT SSgg£ AG ™ CTG 

CCTCCTGG ATTTGTGTTG aaaaAAAaJ SgJ™ Jg^OC 

30 GA JtL™; NC17-1-d, G 

^TTCGCCCTT GACCGCTTGT 

JsssB S Sf is sag 

GAAT TCGCCC?TGA SS* 
101 AAAf^™*™ „™. TTA 



101 WG^™1 

"J GTGGAGGAGT GGMt'Sa GMGGP^ ^AGGAT AGACCAGGCT 

* =11111 

4 5 SEQ id no. 53. N 

. . ~ ^ S Si S ass 

W ID NO. 54: NCI 7-4 * 
GAATTCG 4 A 

I =1 ™f SES£ Eggs gggSS 

i Si iiF =S =s 
j« ~ ssss 22 sis iiF 



55 



60 



44 
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n^TxCAGPJKG GGAAGTGGAG 

101 ggatggagaa gg SS SSgg» £ = 

151 TTAMCCTCT GGCATGAR^i TTC CCAAGCCTAT ^ QTCT 

201 CTATGACACT TGACCCTTCC TGCAAGAAAG JGAGCA^^ 

251 TG SSg1 gaSSt gccggggtgt gWtgtgtgt G ccttggcac 

SI SSSSS JggSS GATTGGGACC 

1£ SS SSSSSS AAGCTTAAGG 

SEQ ID NO. 56. »cx rr^arRRGAAA AGGGCTGGGT 

GAATTC rfTTGTGATG AAACTGTAAC ^TALAA GCAACTTTTG 

101 GCCCTTGACC ^CTTGIbA ^^ CCCT AAGAAGCGG1 _■ TGAA 

15 1 TTTGAAAATA ^ACAGGCTC GCTCACTGCG GCTAft^ 

k ssss| lis SSSSS SggS —OA 

401 TTGGTTCCAG AAAATCTUUi 

SEQ ID NO. 57: NCl7-5-A,C araCRG AATG AAATGAAAGA 

GAATTC rCTTGTACTG AAGGGAACAG ^ACAGAAi ctGATAGAAC 

III ssss sw s ~ ss» ™*™» 

201 TGCTCAACTA CAGACAl^ii 
25 251 GGCGAATTC 



10 



15 



20 



30 



35 



40 




^CG^CCCTTGACcf _ _ cATTTG^G CCTTTrgg 

101 CTTGTATTAT CAGTGAAT TTTGCATCCT ^CGATCTGG TTRTTG 

- 1= SSSSS » S — 

»{ 533552 S S -S SSSSS 
5S SSSSS £E£« «« 



' 5 SJ^ccSWf mmcmg tmmtggct S mogg 

loi cttgtcrgaa »™" ct gtgcccaggg tttgggtttt »*» 1GSG cc 

Si sssss ss c—c 

50 si sssa & sssss sssss 

SI SSSS3S SS3S» <-»=. 

55 » i»f IIS SSS5S s|£ sssss 

fol SSS ttctaS aaaaaaagct taagggcgaa 

SEQ ID NO- 62: NC 

GAATTCG CCCTTGACCG 



60 „ co. NCl7-7-A,B,C 

SEQ ID NO. 62. N, - x 



45 



10 



15 



30 



35 



40 



45 



50 



55 



60 
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Sj SSS SSS ss racaG 

IS! SSSSSJ ss ™- — S JSSSS 

301 TTTTTTATTT 25""' TTTAAAAGAA MTGmJot 

». assss esse sssss jsdiF 

!» SSS ESSE SSS s "™<= 

IS ™- - ss ssssss 

SEQ ID NO. 64: NC17-8-E 

AATTCGCCCT TGACCGCTTG TATAATATAT 

151 SSSS SffigSZ JJjJ^ GGAAATCAGA 

20 ^ GACATACGAT TTAGTTAATG GtSSS ™^ GTTT GGTAGG ACCA 

^ 251 TATATTAAAA ATGGATCATT TCATTTCAAr 11^°™^ ^GCTTGTTT 

301 CATGGGTTCT GCAGCCAACG ATt5S» J ACAGTTGG T CCTCTGTATT 

351 AAAAAAAAAA GCTTAAGGGC gSSJ CATGGATGGA AAATATTTGA 

SEQ ID NO. 65: NC17-8-H,I 

O GA ATTCGCCCTT AAGCTTTTTT 

151 SSggJ c'SS i™ CCC TATAGCTAAA CTCCGTGACT 

201 GTAACCATAC TAG A tt a s»r AAGAACAATA AGTTCACCCA CTTATCTCrl 

251 CCAGAAAGAC SgS^ S£S CTTTCTTCTA SSSSS 

301 AGGCTAATCG CTGTATGGTT tScSa I^ 0 ™ G TCCCAGCAC 

351 TCTCTTTGAT ACTGTACAAg" SEE™ TCAGTOTT 

151 S A S™ C T ^CAGCCA 

, 2 s°x iSSSS ssssss ™ s -™ sssss 

301 GTTAAATCTA S j SgSSS SS**** ^2 

351 GCAATTTGGC CTGAATCTAG 22 AGCTTAAGGG gSS™ 
SEQ ID NO. 67: NC17-9-C E 

^15T C A C CcS AATGGTGAGC 

201 AGCCAGTGTG AcS^S SSgcS SS*^ ^CTTCAGGC 

251 GATGGTTTCC TAGGAAATCA ScSr IrJ.?,™™ ^CTAAACCCA 

301 AAGGAAGTTC TCCTTTTGAA CTTGTclrrl CATTAAAACA 

351 TTAAATGTTG CTTTAAcrTr n^™^ GA ATTCCATCTT GTAAAGGATA 

4 01 ATTC (--1TTAACCTG AACCTTGAAA AAAAAAAAGC TTAAGGGCGA 

GAATTC NC17 "^-^H 

101 GCCCTTGACC GCTTrTarTY* 

AGGCAGTTGA ACTTCTAGGC J S JSE*™ 
201 TGCTCAACTA CAGACATGTT cSccSSS ar^ 0 ^ CTGATAGAAC 
251 GGCGAATTC '-iACCTTTCT AGAAAAAAAA AAAGCTTAAG 

ass- cT 9 ; Mcc sr-"— 
si ss? s; ctgc »*»™» 

M. AATGTCCTGT GTTGAGTTGG SSSSS SS£g£ 



46 
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- S= ESSEX SSSS 

351 AAAGCTTAAG GGCGAATTC 

15 K?c^*™^^ 



25 




J0 SSSS^SSSSSSSISSSmm-^ 

ffig ID HO. 73, "^^pkckouCS^^ 



35 =S SSSSSSSSSSBSSS5SS 



40 



GAATTCGCCCTTCAAACGTCGGGGCATTCCGG. 



45 SSXtTS 



47 
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SEQ ID NO. 77: Ncl9 , , _ „ 

GAATrCGCCCTTCAAACGrcCGG A ' B '° 




SEQ ID NO. 78: NC 19- 5 g 
]5 SEQ ID NO. 79: NC19- 5 - D 
20 S?^»:_?0: NC24-1- A/B , C 




30 SEQ ID NO. 81: NC26 X A B Q 

SEQ ID NO. 82: NC26-1* ABC 

SEQ ID NO. 83: NC34-l- A 

SEQ ID NO. 84- NG2 ± _ c 

SE? ID BO. 65, HG2-1-D 




48 
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SEQ ID NO. 86: pp~Q^gTATATTGRGGTGTATTATTTACGTCTCTGGTCCAGTC^ 





GCTT 



20 Kc^^^ ' 

,5 WTGTfiGMCCTGGTOCCAGMCTTG GBGSGTC CSCTGTlTCT^reSAG6TT tmitct 

SEES 

30 SEQ X D NO. 

GAATTCGCCCTTAAGCTTTTTTTTl^ GGMGGGAG CCTACT^TCTOGAft GTGGTTTCG a 




35 

TATAGAGAGGTAGAi 



49 



WO 01/36685 



PCT/USOO/31809 



SEQ ID NO. 90: NG9-1 G 




TACT 



10 SEQ id NO. 91: NG10-1-A 

^CTTAAGgS^^ 




35 



40 



45 



50 



55 



60 



SEQ ID NO. 94. 
GAATTC 

101 gccctttgcg cccttccccc 

151 TTCAGGTTGT TGCTCAGTrr 

20 CAGGCTCGCG CcSggcS 

301 r^ GCTGTGG TGTAGGtS 

301 ctgtggtgtg ggctggcagc 

351 ACCTCCATAT GCCTTGGGTr 

401 TCATGATCCT GaSSS 

451 GGCACAGTGG GTTAAGAATP 

50 AGGCAAGAGT TTgScS 

601 GCTTGGGAAC ctccatatap 

651 ACTGGCGGCC GTTACtSg 

701 ^CTTGAGTA TTCTATAGNG 



aaatgtagag 

TTAACGAATC 

GCTCAGTGGG 

AGATGTGGCT 

TATAGCTCTG 

CCCTAAAAAA 

CAAGAACAGT 

TGATTGCAGC 

GCCTGGTATA 

GTTACATCTG 

TTGGCAAGGT 

GATCCGANCT 

GCACCTAAAT 



TAAAAATCAT 

TGATTAGCAT 

TCAAGGATCT 

CAGATACTGC 

ATTCAACCCC 

AAAATCATAC 

CCTCTATGAG 

GACTCGGGTT 

GTGAATTAAA 

TGGCTCAGAT 

CCAAGGGCGA 

CGGTACCAAG 

AGCTTGGCGT 



ACTGAGGGAG 

CCATAGGATG 

GGCGT7GCCG 

ATTATTGTGG 

CATCCTGGGA 

TTCAGAACCC 

TTCCTGCTGT 

GCTGCTGCAG 

GGATCCAGCA 

TCCGTCTCTG 

ATTCCAGCAC 

CTTGATGCAT 

M 



SEQ ID NO. 95: OA2-1 a n r 



at G gc T tS 




-on, ko. 96: OA2 _ x . M 2E3 3AGMTTO ^^^ 



50 



PCT/US00/31809 



10 



15 



20 



25 



rracagatttaagagcacatattctcaaca 

'mssissBsm 



GAATTC 



30 




35 



40 




AAGCTTAAGGGCGAATTC 



45 



50 



55 



SEQ ID NO 

GAATTCG 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 



101:10A17-1-A,B,C 



CCCTTAAGCT 
TAGAGAAGAT 
GCAATCACAG 
ATAGAAGTAT 
ACTGTTCAGG 
TTCGTAAGCA 
GTCTGTGGTA 
CGAATTACTA 
AGTTTCAGAA 
TCATGCAGAT 
AGGGCGAATT 



TTTTTTTTTT 
TTGGGAAACA 
GGAAGATGAC 

actctctgac 

AGTGTTCAAG 

GGAGCAAGTA 

TTCCTTGGTC 

TCACCCTCGT 

GGCAGTAATA 

ACCCTTTTCA 

C 



AATGGTTGAA 

CATGATAGCT 

TAGATTTCCT 

TTGATATAAA 

TAGGGTCAGA 

AGATCTGAGC 

AAAGAAGTAC 

GGGCATACAT 

TTGGATCCTG 

GTTCTCCATA 



GTAACTGAAG 

ATGGTTAAAT 

AACATCCATG 

GGAAGATTTT 

TGACCAGTGA 

CACTGTTCTA 

TCTAAGCAAC 

GATGGTTACC 

GAATAGTCAG 

CACCCATTCA 



ATATTTAATC 

ACTTAACAGG 

AGTGAAATTT 

AAAAAACATG 

TTGGGAATAC 

TCGGTAGGGT 

TTCAGTCTCA 

CTAAAGAGGA 

ACAGGAGCCT 

CAAGCGGTCA 



60 



QEO ID NO. 102 

GAATTCG CCCTTGACCG 
101 CTTGTGAGGA 
151 ATATATAAGC 
201 AGTGCCGTGG 
251 CATTCAGGCA 



OAl7-2-A,B 



GGAAAGTAAT 
AAAGTTATCA 
TATATCCTGT 
TTTTATGAAG 



GCTGGGAAAC 
GCCAGTCTTG 

tttgtgcatt 
aacttagaaa 



51 



ttgatatgtg 
atgttgcagc 
agctttttct 
aagtgaaaaa 



taaatagaaa 
ggaagttgag 
ggggcatgag 
tattttgaag 



10 



15 



W 0 01/36685 

3m mm p CT/US0O/31809 

«i rereSS IT GTra <« gttgsScS SSSS* 3 * «mg<;tttt 

- ssgss ssi ssss sssss? 

Si SS3S 22 StS XSS™ gcag «™ 

CI JSS™ 1 ' TATTaISS SSSS ^^"A 
3 °1- GCCAACCACA' ^TAAGCA* StS ATATT TCCTT 

351 GGTATTGGTG SrS* TT «TTTAAA SSSrI ^° ATTCAAT 
401 ATTrTriv-™ "CTTCACTTG ATAATAAflPT ™ m i TACA TTCTGATACT 

«i gtcSa? S CCAGA gcSSSS SSSS 6 * ^gccmgg 

501 ATTC GTAGCCGGGG ATGmTC g S^S JSJ^ 




>* «^mnift, 

40 SEQ ID NO. 107: 0A19 _, 

45 Si sss s5 ss? 

4:1 301 ACAAGGCGGA tgS^£ TGC AGMTAG TATCCtS CACTGTA GCA 

^ — ;ss as sS ss 

P S s§ S Si 
S5 sE;:r ~ sss s?£ fs 

GAATTCG CCCTTAAGC?* 19 " 3 " 0 ^ 

101 TTTTTTTTTT Aar 

i S!l « Si Si ssss 

301 ~- sss sss ~« 

11 TCCCGACGTT 



60 



52 
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351 TGAAGGGCGA ATTC 

SE ^^G N °CCCT°T^GCr 9 " 5 " D ' F T ' c TAATTCTGGT TGTAAACT^ "JJ™** 
^Tni TTTTTTTTTT RAGRTTGTTC ^U^ crc AAAMGRTAT 1 GCRGR 

1„ S TGRAGGGCGh TTTATCTCRTGGGRT 




35 



»»G^ 



45 



50 



55 



60 



-flsr is ss ^ II 

i m l#: m. tp ss 

si ssssss ess* mc 

r -f=sfs ss ^§ Is 

iHliB 

501 AAGATGCAAA ^ 



10 



15 



20 



25 



30 



35 



40 



WO 01/36(585 

™ SSS G C C C S? C TTC TTCAGGCAGT 
SEQ ID NO H7 

gaaticgcc cttgaccg^ 7 '~~ A ' b ' c 

151 ^^^^^^ TTGGTTTGCA 
201 AATATATTGA AACATATrrr ^^TAA GTTGCATTGC 
251 GAAAGTATAC TtSS J GACCT TTGA ATTGTAAGTfl 

I Si ?S SS 
Si S223? ~" ~ 

«> SSSS S»? ^GTGCAAGC ATTTCCTGGA 

2S2ES S ~- Sgg" 

ss sii =s ssi 

«■ ssggg -jgSS 

SEQ XD NO no WVATTC 

15 T G c5 G G C G S G A ^ TGAAT ^CTAAC 

25! Sjf GGG TGATGAGGGC SSf* TTTAAGaSJ 

3oi SS c catggg5ga tScSt " Tgcatgt ^ 

a 1 s is ssssk sS ~ 
- « sss 3ss 

ID NO ion. ™ 11C 



p CT/US00/3I809 



OC19-4-A, C/G 



45 



50 



SEQ ID no. i 20 

GAATT 

I pSf SI =2 Egg* 

"I CCTACGCCAA AATCCATTTP CGCTATTCTC AGGcSS?? 

S 23ES ™S S&H 



AATCTGATGG 

ataagttgtg 
tttggtctta 
atgaaagctc 

TGGTTTGAGG 
AGCTGAATTA" 
GAAATGTTTA 
CTAGAATTCC 
AAAAAAAAAA 



AGCTATTGAA 
GTGATATTTG 
AAAGATAAAA 
AATTGAGAGA 
TAGAATCTTT 
AAACTTGAAC 



CAGTTAGCTG 
TTGGTTATTG 
TGAGCAAAAG 
AGGGGTAACT 
GGTAGGCATT 
CTGGAGTGTC 
ACAAATAGTT 



OC19-5-E 



55 



60 



SEQ ID NO. 121 
GAATTC 

101 GCCCTTAAGC TTTTTTTTTt ^ 

1 IS =ii sii asss 
s s® « sss isii 



CTACGTTGTA 
CCATCATAGG 
CTAGACCAAA 
AAATCTAACT 
GACGTTTGAA 



OC19-5-F 



SEQ ID NO. 122 

GAATT 

I pK iii SB SSS 

~ ss =s IS 

54 



TACGTTGTAG 
CATCATAGGA 
TAGACCAAAC 
AATCTAACTT 
ACGTTTGAAG 



NTTGTAAACN 
NCANAANNAT 
GCTGNTNGAG 
AGGNGGATGT 
CTNATGTTGN 



PCT/USOO/31809 



WO 01/36685 



TAGCTGT^^ 

GGGCGAATTC ^ruAfTCTGATGAGAG 

TGGTGGACACCGTTAC 
15 AATTC 



20 



25 



30 



CTTA TAfW- ^ A * — 

I SS IS SSSSS Eggs sssffi 
1 SSSS Sgs -SSSS gssss 
- S S SHS ESSE SU« 

451 AAATAAAAAT 



35 



40 



45 



50 



»ir c a?iCs ssss =g| lis 
I ssss ngi s s sss — 

El SS GCTTAAGGGC G W ™ 

-liClJ ssss Si SI 

II 5S5SSS -ggsS 

k S3SSS Eggs S SSS* 
JS SS isS BBSS SS- 



55 



60 



55 



WO 01/36685 



130: 



SEQ ID NO 

GAATTCG 

101 CCCTTAAGCT 
•TTATAGAAGA 
GTCATACCTT 
GTAAGCTATG 
AGCACTTTAA 
CCCAAGGGCG 



151 
201 
251 
301 
351 



10 



15 



y A9-3- C ,D 

TTTTTTTTTT 
^CCCCCAG 
GGCCCATTCT 
TGAGTTTTAC 
CTGGCACATT 
AATTC 



PCT/USOO/37809 



aatttcacaa 
cagtggctag 

ATTCATCCTT 
AATGCTTTTA 
CTTATAGTTA 



AAGTTTTCAC 
GTCATGCAGA 
GTTGCACTTT 
AACTGTCATA 
TAAATGTTCT 



SEQ i D 

GAATT 
101 
- -15-1 
201 
251 
301 
351 



NO. 131; 

CGCCCTTAAG 
-TAGGGAGATA 
ATGCTACTTG 
ATTCAGGTTA 
GCTTAGTGGG 
CGATTGAAGG 



AAGGACAACG 
ACCATTAATT 
AGAGAGAGAA 
TTTCCTGTTG 
GAGGGCGTTA 



YAll-3-D /E 

CTTTTTTTTT 
GTTGGTATTA 
TCCAATGATG 
GAATGAGGAG 
CGAAATATTA 
GCGAATTC 



TTAGGCCCAT- TTGAGTATTT 
GGATTAGGAT TGTTgSmg 



GTAAAAGGGT 
GTCTGCGGCT 
TGCTTTGTTG 



AGCTTACTGG 
AGGAGTCAAT 
TTTGGATATA 



20 



25 



SEQ ID NO 

GAATT 

101 

151 
201 
251 
301 
351 



TGTTTTCAAT 
TATAGTACGG 
TTGTCCTCCG 
AMGTGATTG 
TGGAGGACGG 



132: 



CGCCCTTAAG 
TTAGAAAATA 
GTCTCATGCC 
AGATAGGCAG 
TAATATGAAC 
GCAACAAGGG 



YA20-4-C,H 

CTTTTTTTTT 
ATTTATATTT 
TTTTGCACAG 
GAAATATGGG 
AGTCTGTAAG 
CGAATTC 



TTATAATGAT 
TTCCATCATT 
CTTTTACCTT 
GAAACTGCAA 
ATATTCCTTT 



AATTTTTATA 
TAAACAAAGA 
CAAAGAAAGT 
ATTAACAGTC 
TCTTTCGTTT 



SEQ ID NO. 



CTTTTATTAC 
GTAGGCCTGA 
TATCTGGGTA 
TACATACATC 
TACTGGGATC 



30 



35 



GMTTCG "ccScAGcf 1 " 5 ' F ' H ' 1 
CCTTCGATGT 
ACTTTGGTTT 
AGGAAAATTG 
ATATTCTGGT 
GAATTTTTTT 
TGTTTCCATT 
CTTAAGGGCG 



101 

151 

201 

251 

301 

351 

401 



ATGCCATTTA 
CATATTTTTG 
ATACCTGCAG 
ATTGTGATTA 
TAATTTTATT 
AAATTTGAAT 
AATTC 



GTGAAAGTGC 
GACTTAACAA 
TAACCCATAG 
TATTGTTTTA 
TTTCCCCGTC 
AAAGACTATT 



TAAGTCTTAA 
AGTTGTGAAT 
GAAATAAACT 
TATTAAAAAG 
TTGCAAAGTA 
TTTGCTTGAA 



SEQ ID NO, 1 34; 



GTTTCCTACC 
AGCACAGTCG 
GTAGAGTTCC 
GAAAAGAAAA 
TAGTGACCCC 
AAAAAAAAAG 



40 



45 



^TTCGCCCT^GCCGAGrTr^ 1 ' P ' *' T 2E ^ 




GGCGAATTC 



50 



55 



SEQ ID NO. 

GAATTCG 
101 
151 
201 
251 
301 
351 
401 



135: 



CCCTTAAGCT 
CTGAGGGGGG 
ATGTACGGTA 
TTGTTGGTAT 
GTGATAGTTG 
GTTT.TGATGT 
GGTACCGTGC 



*C4-2-B,C,D 

TTTTTTTTTT 
TCATCCATGG 
AATGGCTTTA 
CCTAGTGGGT 
AGGGTTGATT 
GGATTGGGTT 
AATATTCATG 



iCTGTTGTATTGGAAMGCATCCCGAGCTGGAAAAAA 



60 



SEQ ID NO. 136: YC i 3 

GAATTCG CCCTTAAGCT 
101 TTTTTTTTTT 
^GGCGGTGCC 

aggcggggta 
atgagcatgc 

TTGATTGTAG 
CGCAGGCTTA 



CACGGAGGAT 
GGACGAGAAG 
TGTACTATGT 
GAGGGGTGGC 
GCTGTACTTG 
TTTATGTACT 
GTGGCTGACT 



GGTGGTCAAG 
GGATTTGACT 
ACTGTTAAAG 
TTTGGAGTTG 
CTTGTAAGCA 
ACAGGTGGTC 
AAGGGCGAAT 



-G,I 



GGACCCCTAT 

GTAATGTGCT 

WGGGTAGGT 

CAGTTGATGT 

TGGGGAGGGG 

AAGTATTTAT 

TC 



151 
201 
251 
301 
351 



CGGTTAGGGT 
TCTAATACTG 
AGATTTGCCG 
CTGTGTTGGG 
ATATTGGGCT 
TGCGGAGGAG 



ACCGCGGCCG 
GTGATGCTAG 
AGTTCCTTTT 
TTGACAGTGA 
GTTAATTGTC 
AATGTTTTCA 



TTAAACATGT 
AGGTGATGTT 
ACTTTTTTTA 
GGGTAATAAT 
AGTTCAGTGT 
TGTTACTTAT 



GTCACTGGGC 
TTTGGTAAAC 
ACCTTTCCTT 
GACTTGTTGG 
TTTAATCTGA 
ACTAACATTA 



56 
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401 
451 



GTTCTTCTAT 
TATATGTTTG 



AGGGTGATAG 
GGATTTTTTA 

YC13-1-H 



ATTGGTCCAA 
GGTAGTGGGT 



TTGGGTGTGA 
GCTGAAGGGC 



GGAGTTCAGT 
GAATTC 



10 



15 



SEQ ID NO. I 37 
GAATTCG c CCC S C^ 

TTTGCCCCAC 
GAGGACAATG 
GAGCTGTCTA 
CTGTGTGCTA 
ATAACAGGGA 
AAGAGATAGC 
ATAATTGCTG 



101 
151 
201 
251 
301 
351 
401 
451 



TTTGCATCTC 
CTTAGTTATA 
GTTTCATTCA 
GGCATTGACC 
AAGTTCCCTG 
CAATACATAG 
TGGAAAAAAA 



GTAGAGAGTG 

CAAAATTACA 

AGTCTCCGAG 

TTCTTTCAGT 

TGGGAACTAG 

TGCTCATGGA 

GAATAAATAT 

AAAAGCTTAA 



TAGAGTGCAG 
ACGGTTGGCC 
TTGGAAAAGG 

aaatatttat 

AACTAGAGAT 
GCTTACATTC 
ATACAAGGTA 
GGGCGAATTC 



AAATGTGGCT 

GATCCCATTT 

AAGAAAGCCA 

TGAGTACCTA 

ACTTCACAGA 

TACAGGGAGA 

TCATGTAGTG 



20 



25 



GCGAATTC 

SEQ ID NO. 139: 

GA ATTCGCCCTT 

101 



151 
201 
251 
301 
351 
401 



TTTTTGGACA 
ACATTGGAAG 
CGATTGGGGA 
AGCCACCATG 
TCTTTGAGAT 
CGCAGGGCCT 
ATTC 



YG2-1-A,H 

AAGCTTTTTT 

GGAAGTAGAA 
CCCTCATGAG 
TGTACTTGAC 
TCTTCAAATT 
GTGGATCTTC 
CAATCACATG 



TTTATTGGTG 
TGCAGGGCCC 
CCCACAGCCA 
CATCAGCATT 
TGGCGGCCAG 
CTCCTTGTTC 



AGTATTAAGA 
GCCACTTGTC 
TCTGGGATGA 
GAACTTGGTG 
GAAACTTGAA 
TGCAGCTCGG 



GGGGGGCAGC 
CAGAGGGCCA 
GCCGCTTTTC 
AAGCCCCACT 
CTTGGCCCTG 
CAAAGGGCGA 



30 



35 



40 



SEQ ID NO 

G 

101 
151 
201 
251 
301 
351 
401 



140: 



YG2-1-G 



AATTCGCCCT 
GTGCCTGAGA 
GAAAATCTGG 
CACAGAATGG 
CTGGGCTTCT 
AGCATAAGCA 
CTGCCTCATC 



TAAGCTTTTT 

GGCAAGGTGA 

AGTCCCCAGT 

GAGAGAGGGC 

TGAGCTTCTC 

TTGCGGATCT 

CAGCTCGGCA 



TTTTTTGGCA 
GGGAAAAATC 
AAA AAGCAGG 
TCTCAATAGA 
GAAGTTCTTC 
CCATGACCAT 
AGGGCGAATT 



GTGGTATAAC 
TCAACAGAAG 
AAGGTCTCTG 
TCATTCCCTT 
AGGATGATGT 
CAGCCGGATG 



TATATTTATT 
CAAGTTTGGG 
CTGTACTCAT 
TGTTTCTCCC 
CATATAACAC 
TCCCGGTACT 



45 



50 



ceo ID NO. 141: YG2-2-Q,* ^ptcATTGA GGCCCTGCGC 

S^x CGCCCTTTGC Cgjggg "ggg 

31 |= -gsss «~»» 

SI S5KSS W«« <= 

It shouM be „0.e6 .ha. » sequence 0 ^ ^ md ^ nol 

«.t a restriction enzyme site used in en 
32 may represen a estn ^ 

necessarily constitute part of the 



55 



57 
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1. 



10 



15 



F ° r ehe Difto «<ial Display aMljsis , rRU 



20 




25 3 



Normal human bra f ~~ ^-^^^^^ 

^mental ^ Md T , sue ^ 

0) ' D " 6rcmial dis Pl"y was perfo^ 

58 
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* oi 10021 For each ot tne xm^ 
essentially as described (Uang, - a!.. 19 ®. nthePCRmp ,,f,oa,,o„ to produce a «o-al 

fencing gels. P— ofihe pCR2 , veclor (I „vi,r„ge. 

, Tbey were subseo.uen.1 y subclone* ,n>0 .he TAc J 

jLa. « - — " Bimn8vec ':^ CI — nucleotide 

„si„ g an ABI 377 au,oma«ed •""^J^ Betnesda, M°> - — * 
^aaesCNa^Cen-erforBro^o^ ^ ^ „ 

homologies " sitl S 4 6 
I0 http/ ^.ncb i .n ta *gov/ B UAST/,ndex.«. 



4 . rSBflffilUW _ ^mpboresedtrW.^ 0 ^^ 

^ gels -d »— - ny '!^ l^o^diIa amplieo n identified by differential display- 
ed^ a-»^ « 
W. probe is homologous* .be 3 end of pa , 0 AKo , CA , Pilterswe* 

JasbedinO,XSSP«r,S D S,5 re ^ proK , fam „7,hs P 70, 

,„ te ,2,bsp89a,b S p89p.^GRP78»e re generona,yP 

. ..messed Jil"g!£ltt!!!!H2 

25 "young" tumors) in tumor cells taken 
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20 



25 



30 



35 



^atgcttacttcctS^^ GGAGCMgt acaagtct 

CAATCGCCGTCATrra^Ti^ 00 11-10 
SEQ id N0 14? . ^ TTGGAAA 



45 



50 



^Q ID NO. i 49 . Q 

SEQ id NO. 15 0 . 

TCTGTGCTGGGAAACTrm.? 6 l4-4A 

TAAGCTTTTTTTTTTTrrrr? 0 1S_2 - C 

TTTCGGGTGTGCTCTTTTAGCTGTTCTTAGGTAGCTCGTCTGGTTTCGG 



PCT/US00/31809 



10 



15 



20 



25 



rTTAATTCATTATGCAGAAGGTAT 

« » »• "^ggmc^ScaVtttgta— 

SgAC«CA«^GT^ 

GMTATTCAGMMCCffiG»TT^ TGTN TOCGCKTTCCCTGCC^^^^^ 
TTAAAAAAAAAAAGCTT 

OTTCCMGCTGGTTCCCMGCCTATTCG ^^Wg^GGCSC 

ATAGTAGGCCTTCCATAA 
AAAAAAAAAAGCTT 

TATACAAGCGGTC 

OC l-7-12- A .^^ GCCAC ATTGGKGACAGAAAGCCTGGTT 



30 



35 



40 



45 



50 



AAGCTTTTTTTTTTTCTAAAATTGCAAAAAGGGACG 

61 



20 



WO 01/36685 

TCACTTCACGGAA PC ™SOO/31809 
SEQ ID NO 168- 

AAGCTTTTTTTTTTTCTraT 00 17 - 12 ~ B 
SEQ ID NO. i 69 . 

AflGCTTTTTTTTTTTPTarn 1? -«-D 

SEQ id NO. 170- 

AAGCTTTTTTTTTTTflarBTm^ 19 ~5-2 

ggatgttctccgtSS?!?^ 

25 CGACGTTTGAAGC AGTGGTG ^ 

SEQ ID NO. 171. 

GCTTCAAACGTCGrflT ^-l-l 

SEQ ID NO. 172- 
SEQ id NO. 173. 

ggcttaagcttttttttttt? 21 ~ 2 ~ 2 

SEQ id NO 174. 

MG CTTTTTTTTTTTra B ^° C 24-1 -E 

62 
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WO01/36685 ATGGCC 

m Hea, Shock P^ein » (HSP60; SEQ ID NO. 
^ *. above-described se,uen^ ^ ^ ^ , n 

149) « fcrther character ^ • mteh0 „ dnal matrix and facUUa.es 

response .0 pathophysrological stress, * - ^ „ fte COKt «v« 

proB ,„ fcldmg, translocation - -^l^ teB - ht » h -«-* H!a » 
demonstrated robust expression in GBMs firo . Mof ^*her n»jo,sw»- 

,„ du cib,e proteins was no, ^ ^ ^ tat Ration, 

increase in HSP60 expression is not part 

15 „,n»ssed in "Vonng" samples 

6 . Sequences identified as being ° V ** *^ me thodology described above, the 

Using the ^7 b ^:^:Lnn»i, expressed „e, over-express, in 

20 differentially expressea 

AAGCTTTTTTTTTTTCGCA? 

tis=i 

TCCTACCATTACGGYGATTGAAGC 

^ 1—1 ,«im/-rrr:r:2\ AAA.GT 
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SE Q ID NO 170 PC T/US00/31809 
AAGCTTTTTTTTTTTAr^ NA 15 ~ 3_B 

SEQ ID NO. 179. 

. .. - GGCTTGTTTCGCTCraanr- 2l ~ 1 ~2 - - • - • • 

SEO rn « ^tctctggaaaaaaa 

J>EQ ID NO. 180- 

CMTCGCCGTAATGrT^^ n NC 21 ~ 1 -4R 




25 



30 



40 



PCCTGATTTTGCG 

SE Q ID NO 181. 

CTGCTGGGACTATGrTar"n * A 3 °-2-l 

35 SEQ id NO. 182- Q 



45 
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TabJeJ. 

WOCIATED WITH GLIOMA PATIENT SURVIVAL BY 
^E^TOBmSASS^m^ 

• Fibrillin- 15 

• NPA6,cri-du-chat 

) . Ribosomal Protein L7a 
. Mitchondrial sequences (3) 

. C haperonin(HSP60) 

• Glypican 3 (GPC3) 

^ReceptorTyrosineKinase 

. sHox-b . 60 

. Cyclophilin-like Protein, CyPW 

. DNA Polymerase (-subunit) 
. NOVEL (8) 

A 4 ,1 -** — — CDNA "* 'ZZ^^^ 

30 QIAquicfc 0 " gel extraction (Qiagen. !nc ' ^ c pNA arc reamplified and combined in a total 

vCn.eof .50 „ for reversed -*~ T ^ ^ nem-xtnre is *cn 

.cnri^rc— atcdat^Cfor.Onn^. d " ^ ^ ^ 

d i, u ,ed W wid, 150 of 2 M NH.OAC. 5 0 ,1 ^ & ^ 

35 n^ranespresoafcd- . ^ filters rinsed in 6X SSC and soafced 

Kcene, NY) are washed 150 Lilof 1 M NH.OA ^ ^ in 

Stratlinker apparatus (Stratagene, LaJ 
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d ^ansuJfate llMNaCn% "CT/usoo/ 3l8 „ 9 

p^ei Sprepared S : and »^i shearedsata 

p„ • , m,nutes at 37°C anH „ r- gKT ' Probe is treaterf 



The ^cons determined to be di* ■ 

" AH NCR, "^""^"edfW m mU,,i| " c ^™ 

bIT """^ **- <NaZ,T " UCWC ~ 

tal T °" P °' y - A WP * T ^ce MUl ,r I' 'T * — *-* 




47 ' 62 5.00 3.00 



66 



PCT/US00/31809 



WO 01 /3668 s 




10 



15 



— - 'start _len 

o LlGO „™ "Too 20 
Sore** 

PRODUCT SIZE, lb/ 



59.99 



41.62 6.00 LOO 



at rr,n — — T7 22 bU.u^ 

4286 4.00 3.00 



20 ATTGAAGt*^~"£ art ^ 

OL1GO -""Tl 22 

25 SEQUENCE SIZE-. 202 



30 



58-09 



35 



40 




OLIGO "68 ^ 

LEFT P RlM ^L rTrT ACATTTAACC 

onTMER . 

Stgtcctgggtcct^ 

SEQUENCE SIZE. 20b 
PRODUCT SIZE. 10* 



45 S TTC ^^-39^ 
SgcSS^xg.c.gc^ 22 59 . 51 

RIGHT CTCC 
SO GCTCAAGGCAGTATl n- 
50 SEQUENCE SIZE: 233 
PRODUCT SIZE- 
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50.00 3.00 LOO 
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^FT PRIMER 



22 
21 



60.03 
57.37 



5 °- 00 5.00 2 .oo 
4? - 62 6.00 o.OO 



p CT/US00/3T809 



10 



15 



20 



59.88 



25 



PRODUCT S Sb "a 



-r-—^-^ any o r 

50 -oo -5To^ ^ 

50 ' 00 <-00 2 . 00 



30 



35 



20 
26 



"59788 
60.00 



^5 



OLXGO 

J EF T PRIMER 
PRODUCT SIzV^, 
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.GAACACTACTAG 



OLIGO ~~~~34 



20 




30 



35 



40 



FurttoS ^»»/««"^l g te rev erse Northern 
T hose n*>- — 7*1X^^^ ,-,, T« 

j from to WW — """"^ h a Ive The prepared membranes are 

W from each of three no- «- ° ^ ugRlte e A for » — * 
^andprfedbySepbadeKGSOehro btotsaIKl hybrid overmghta. 57 C.B 
O.M^^«—>— ^^and-^^^— °f 
— SC ' 1%S 

Molecular Imager(R) System 
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for each differentially 



tablets, and the three, 
'lot 5.0. 



expressed cDNA u sing Sigmapjo , ^ m ™ 1 b «in tissue blots. 



10 



15 



25 



30 



,„ , . £xamn| e 7 

isolation of cDNA CI — 

============== 

g 1S,dent,fiedln SEQi DNOS Nlg4 
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cha— *- kiK . w. *. - — 

wherein when the asb^y 

sequenc , fllir i e ; c acids in length. x>ri? based detection 

orcfeiably from 'OtoW nucleic a ,,^ in hybridization ancl/orFCR based 

^, One of ordinary *» " «- * „ piac „ K ,he — — * 

nna.eampMca.ion colons and schemes P ^j^, Oxford Umv^W 

modifications Ihetelo. (See ^ ^ 

designcdKbeusedmmd.v.dn.lr ioomixtu «, 

The dia.nos.ic ». of the --^ -4 ^.**»« 

Bpr „v,deon 1 y.hespec.ncpnmersneeded 

nf the invention, need not 

30 ** assays and, he k i.si-^- aWSOt 

Detection assays, 

71 
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P r °v'de detection of the enhrp , ^vsmmm 
entlre nine sig„ als ~ °' ^ b ^V be designed tn . 

"depend e^ ^ ^' ^ ^ - toJ ^ ~ - negative 

P ent,nsi ^aJ production Th, Pr ° ,,feratlon dependent ornrn.v ■ 

~e .action cont oJs , ^7 "** * « can ^ " 

amplification . * e ab sence of snrh ■ 'Corporate the 



10 



15 



20 



30 



T ypicaJ anti-cancer d 
Carabine 5 p., Wh '° h can be specificallv 

jessed genes seler^w a. s ™V change in th* „i, 

hereof as cnm fr ° m SE Q ID NOS i , ^acteristic 

e fficacy using standard^ „ ^ ^ ca *tes can be 

72 
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WO 01/36685 rforme d on specific 

forexarapteEgudue-"!-. M mcle ic acid f ° 

F0I example, antisen* nu*c «* ^ . SEQ © » 

of anal,* and ***** praC " Ce, ° 
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While 



lea Purred form of th~ ■ 



described, but 



>ed, 

invention 
instead i s a s se ( 
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, .formaUgnantpl.enotypesaidcell 

x - ~v said memod comprising . sald 

• ^ioloeical sample, saw & transcript, wnu 

; 

-"Z— ■ 1 — 

_J — - - — ~ — 

9 The method of claim i, ^ 

assay 



9 Th "° „ u d«c acid 
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X, X* 

13 . sample is 



, ir wherein saw f 
M Aki,0f , W e f «,*^- , 

I*** .uim25,wt>etesaioPK* e,s ,i„nalantiWiy 

^j, isolated nucleic acid 
2 76 
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'OS. I. I84 



^y'XPKssion vect0r 

d Option reguJa , o a nucfeic acid sea] * 

component. equence of claim 



28 



°PerabJy 
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